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1.0 INTRODUCTION

This work plan has been prepared to perform additional field investigation work at Naval Station
Roosevelt Roads under the Corrective Action provisions of the Station's Resource Conservation and
Recovery Act (RCRA) permit. The work plan addresses comments received from the United States
Environmental Protection Agency (USEPA) in a June 15, 1998 letter (received June 18, 1998)
regarding the draft Solid Waste Management Unit (SWMU) 9 RCRA Facility Investigation (RFI)
Report (Baker, 1998).

Two previous phases of investigation have been completed at SWMU 9. The initial phase of work
included all the investigations contained within EPA approved RCRA Facility Investigation Work
Plans (Baker, 1995). Results of this work were provided in the Draft RFI Report for Operable Unit
(0OU) 2 (of which SWMU 9 was originally a part) (Baker, 1996). Comments were received form EPA
(March 4, 1997 letter) which addressed the findings at SWMU 9. Based on the comments, a work
plan for a second phase of investigations was prepared and submitted (Baker, 1997). This was
approved in due course and the investigations were performed as “Phase II”. The Phase I and Phase
IT data were combined and presented in the Draft RFI Report for SWMU 9 (Baker, 1998). The work

described in this volume will constitute the third phase of investigations.

Specific elements of the investigations to be performed during Phase III include:

. A background soil and groundwater sampling program designed to provide site

specific background for comparison purposes.

. A soil boring/groundwater program focused in certain areas (e.g. disposal pits,

contaminated wells) to ascertain the extent of contamination, and

. An assessment of ecological risk posed by the SWMU using actual sampling data

from proposed sediment and surface water locations.

When this work is completed, the results will be provided in a draft report. Once the site
characterization information is complete and approved, the data from this investigation will be included

in the SWMU 9 RFI report and finalized.
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2.0 GOALS AND OBJECTIVES

The first two stages of investigatory work at SWMU 9 has provided much of the information needed
to understand the environmental impact of operations at the site; however, the findings of the initial
work has raised additional questions which need to be addressed before full conclusions regarding final
site disposition can be made. It is the objective of the work described in this work plan to answer the
remaining questions pertaining to site characterization and attendant risks to human health and the

environment.

The goals of the investigations are related to the specific findings of the previous work. Each of these

are discussed below.

2.1 Significant Findings

SWMU 9 has been sub-divided into three areas based on remote groupings of tanks comprising the

" SWMU. These have been designated Areas A, B and C. The discussion of findings uses these

designations.

Area A (comprised of the area containing Tanks 212 and 213 and including well IMWO2R) has had

a number of data gaps identified as follows:

1. Well IMWO2R was originally intended to be a background sampling point for Areas
A and B. During drilling, a petroleum odor was noted and groundwater sampling
confirmed the presence of significant levels of benzene and toluene. The extent of this
contamination has not been established.

2. Groundwater elevation information is needed to understand groundwater flow
directions in the area of IMWO2R and how they may relate to Areas A and B.

3. The potential usability of the uppermost aquifer as a drinking water source has not
been established.

4, Metals concentrations in soil and groundwater exceed the background values

established at the Base perimeter.
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5. Sampling at well 13GWO02 indicated the presence of benzene above Maximum
Contaminant Levels (MCLs). The extent of the contamination has not been
established.

Area B (comprised of the area containing Tanks 214 and 215) also has been identified as having data

gaps. These are:

1. Metals in groundwater and soils exceed the concentrations in the Base background
dataset.
2. Sampling results at 13GWO05 indicated the presence of benzene above MCLs. The

extent of the contamination has not been established.

3. Sampling results at 9TP02 and nearby well 13GWO06 indicated the presence of semi-
volatile organics at significant levels. Also in the general area of these two sampling
points, a disposal pit has been identified. The extent of any contamination around
9TP02 and 13GWO06 has not been established nor has direct sampling of the disposal
pit been performed.

Area C (comprised of the area surrounding Tanks 216 and 217) also has been identified as having data

gaps. These are:

I. Two organic constituents were detected, one each in widely separated wells. The
extent of these occurrences has not been established.
2. Cadmium in groundwater at one location was above values established in the

background dataset.

- There were also two general areas were information is needed. Oneis related to ecological risk. Based

on the findings of the initial investigations, it appears that some contamination is present that could
cause adverse effects to environment. The potential ecological risks need to be established. Second,

the tanks are subject to 40 CFR 280. Compliance with these statutes has not been documented.



2.2 Investigation Goals

This workplan proposes a series of investigations designed to address the concerns of the EPA and to

close data gaps which exist at the site. The goals of the program, and how they are to be reached, are

briefly discussed for each area in the paragraphs which follow.

The goals for Area A are;

Establish the extent of the benzene and toluene “plume” in the area of IMWO2R.
This will be accomplished through a boring program during which soil and
groundwater samples will be obtained in concentric rings around SMWO2R.
Establish groundwater flow directions through the interpretation of groundwater
elevation measurements to be obtained in existing wells and proposed temporary
piezometers.

Establish a site-specific background for soil and groundwater through a drilling and
sampling program at the perimeter of SWMU 9. This will provide a comparison data
set for onsite sampling results.

Establish the general quality of the uppermost aquifer in terms of its usability as a
potable water source. This will be accomplished by analyzing certain groundwater
samples for the ‘“National Secondary Drinking Water Regulations” (40CFR,
Part 143) parameters.

Establish the extent of benzene contamination, if it is found to be presént areally, at
well 13GWO02. This will be accomplished through a boring program during which
soil and groundwater samples will be obtained and analyzed from borings placed at

varying distances downgradient of 13GWO02.

The goals for Area B are:

L.

Establish a site-specific background for soil and groundwater through a drilling and
sampling program at the perimeter of SWMU 9. This will provide a comparison
dataset for onsite sampling results.

Establish the extent of benzene contamination, if it is found to be laterally extensive,

at well 13GWO05. This will be accomplished through a boring program during which
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soil and groundwater samples will be obtained and analyzed from borings placed at
varying distances downgradient of 13GWO05.

Establish the extent of semi-volatile organic contamination, if it is found to be
laterally extensive, downgradient of 9TP02 and 13GW06. This will be accomplished
through a boring program during which soil and groundwater samples will be
obtained and analyzed from locations progressively downgradient of the test pit and
monitoring well. Also, the area of the disposal pit will be directly investigated using

a boring directly through the area.

The goals for Area C are:

L.

Establish a site-specific background for soil and groundwater through a drilling and
sampling program at the perimeter of SWMU 9. This will provide a comparison
dataset for onsite sampling results.

Establish that the two semi-volatile constituents found are laboratory/sampling

artifacts. This will be demonstrated through the resampling of the wells.

Additional general goals of the investigations are:

Establish the ecological risk posed by the contamination seen at SWMU 9. This will

be done by:

. collecting sediment and surface water samples

. identifying potential receptors, and

. comparing sampling data to EPA Region III Biological Technical Assistance

Group screening levels.

Establish that tanks 212 through 217 are in compliance with 40 CFR, part 280. This

will be accomplished through a records review.

Details of all the investigations to be performed are provided in Section 3.0 of the workplan.



3.0 TECHNICAL APPROACH

This section of the work plan describes the technical elements of the investigations needed to

accomplish the goals described in Section 2.0

3.1 Basis of the Work Plan

The USEPA has approved a RCRA Facility Investigation (RFI) work plan for the initial work at
Roosevelt Roads under the Corrective Action program (Baker, 1995). This work plan addressed all

the necessary technical elements including provision of the following separate plans:

. Project Management Plan

. Data Collection Quality Assurance Plan
. Data Management Plan, and

. Health and Safety Plan.

Together, these plans provided all the details regarding field investigatory techniques, laboratory
analyses, data validation and data evaluation needed to fulfill the requirements of the RFI program.
Since this document is in place and approved, it will form the basis of this work plan. All the
investigatory tasks described in subsequent sections of this plan will be performed in accordance with
the techniques and methodologies provided in the original approved plan. Therefore, only the work

elements themselves are discussed in the sections which follow.

3.2 Additional Site Characterization - SWMU 9

3.2.1 Background Sampling

Site Context

Exceedances of the base-wide background values have been encountered for certain inorganic
constituents in the soil. It is the Navy's contention that the inorganics are present in the soil as a direct
result of their being derived from volcanic rocks. Supporting information for this contention can be

found in Appendix A. This information gathered from readily available literature indicates that the
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constituents seen in the on-site soils and groundwater are naturally occurring sometimes at significant
concentrations. Also, the site has been strictly used for petroleum product storage and not for the
management of any other chemicals or wastes. These facts notwithstanding, a site specific background

will be developed for surface soil, subsurface soil, and groundwater.

Investigations Proposed

A total of five background soil/groundwater sampling locations are proposed. Four of the locations
are shown on Figure 3-1 while the fifth, in Area "C", is shown on Figure 3-4. Samples will be
obtained using Hydropunch® equipment. A sample from the first one-foot below ground surface and
the sample from immediately above the water table will be submitted to the laboratory for analysis of
Appendix IX metals and metalloids. The laboratory results will be validated by an independent, third-
party, data validation firm.

A groundwater sample will be obtained at each location. The samples will be analyzed for volatile and
semi-volatile organics and total and dissolved Appendix IX metals and metalloids. The results will

be independently validated.

Investigations Rationale

A number of background samples for soil and groundwater were selected based on two needs:

I. Areal distribution of samples to ensure that all areas are represented, and
2. Provide a large enough data population that would be representative of natural
conditions.

Five sample locations were selected to provide a representative areal distribution of points. Four of
the locations are associated with Areas A and B and represent the nearest points available that are
sufficiently away from the SWMU to be unaffected by site activities. One background location was
established in Area C, again sufficiently away from site activities to be unaffected yet close enough
to be representative of site conditions, to assess whether the relative remoteness of Area C results in

different soil/groundwater characteristics.
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Five samples will also provide a suitable statistical population for development of a site-specific
background. The intent is to provide a sufficient number of samples, from areas representative of site
characteristics, to impart natural variability in constituent concentrations into the background
database. This will allow the comparison of site data to background to be made with less possibility

of false negatives or positives being encountered.

At each of the five locations, a surface soil, a subsurface soil and a groundwater sample will be
obtained. This pattern of sampling mirrors that used for on-site sampling in the SWMU. The samples
also correlate to the media assessed for human health (i.e.: surface and subsurface soil and
groundwater). Collection of this background information will allow direct correlations to be made with

site data.

Soils for the background will be analyzed for Appendix IX metals and metalloids. No volatile or semi-
volatile organics are to be analyzed for, since the only questions related to the soil from the initial
investigations was related to these constituents. Volatile and semi-volatile organics will be analyzed

in groundwater (along with Appendix II metals) to assess whether they are present in the background.

Data Usage

The average concentration for each constituent detected in the site-specific background will be
determined and multiplied by two. Multiplying the average background value by two will provide
comparison criteria that reflect natural variability in constituent concentrations and which will limit
false positive detections while still having the capability of detecting significant exceedances. The
resulting values will be used to compare to site data for purposes of determining whether the inorganic
constituents seen are naturally occurring. This approach has been taken from EPA Region IV
guidance (USEPA, 1995). The new site-specific background will also be compared to the existing
background to ascertain whether obtaining site-specific information results in a more comparable

background dataset.
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3.2.2 Area'A" Investigations
Site Context

Two continuing areas of concern were found to be present after the first two phases of investigatory
work. There is an area of elevated benzene concentration (130ug/L) in the vicinity of monitoring well
13GWO02. This area of benzene occurrence was documented in the report; however, the extent of its
occurrence was not established since there was no evidence of a problem during the field
investigations. It was only upon receipt of the validated data that the problem was identified. EPA
has, in their comments, requested additional characterization in the area of 13GWO02 to delineate the

extent of the benzene occurrence.

Well IMWO02 was installed during the Phase I investigations just off the access road to Areas A and
B at a point remote to each operational area. The location should have been free of effect from site
operations. The well was installed with the intent to have the well screen straddle the water table
which would allow any light non-aqueous phase liquid (LNAPL) to freely enter the well. Final
equilibrated water levels were found to be significantly higher than the apparent occurrence of water

in the boring would have indicated. This resulted in complete innundation of the well screen.

Well IMWO2R was installed during the second phase of investigations to remedy the situation. The
replacement well (hence the “R” designation) was installed in approximately the same location as well

9MWO02 which was abandoned by overdrilling leaving only the replacement well (IMWO02R) operable.

9MWO2R was sampled during the second phase of investigations. A petroleum odor was noted during
drilling and benzene and toluene were found in the groundwater at levels significantly above the federal
MCLs. EPA has requested additional investigations in the area of IMWO2R to delineate the extent

of the groundwater contamination.

The contamination found in IMWO2R was unexpected since the well was in a background location
and was situated well away from the tanks and operational areas. Now that it is known that there is
contamination present, the direction of flow in the vicinity of IMWO2R is of considerable more
interest. Assessing the flow directions is important in understanding where the plume associated with

9IMWO2R may be migrating.
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Investigations Proposed

Well 13GWQ2 Area

Two Hydropunch® locations are shown on Figure 3-2 50 feet topographically downslope (and
therefore likely downgradient) from the well. The Hydropunch® equipment will be driven through the
soil until groundwater is encountered. There will be no soil samples obtained. A sample of the
groundwater will be obtained and analyzed in an on-site, mobile laboratory for benzene, toluene,
ethylbenzene and xylene (BTEX). In addition, Well 13GWO02 will also be sampled and analyzed for
BTEX. Throughout the Pﬁase III investigation program, one Hydropunch® sample of each four will
be taken as duplicates with one portion submitted to a mainland analytical laboratory. The results of
the mainland laboratory analysis will be independently validated to provide a quality check for the on-

site lab.

If one or both of the two samples indicate the presence of BTEX constituents, additional Hydropunch®
locations will be employed at a distance of 150 feet from the well as shown on Figure 3-2. These will
be sampled and analyzed in the same manner. Should the outermost ring of hydropunch locations
indicate the presence of benzene, no additional sampling will be required due to the nearness of the

surface water.

In conjunction with the Hydropunch® work, well 13GW02 will be resampled with the sample analyzed
in the on-site laboratory. This will provide a time-equivalent "snapshot" of area ground water

conditions.
OMWO2ZR Area

The first step in addressing the 9MWO2R area will be to review available site utility and product
pipeline maps. Special attention will be paid to pipelines and associated clean-outs, valve boxes etc.
to ascertain the possible source of the contamination seen in the well. In addition, fuel workers will
be interviewed to determine if repair work on pipelines was performed in this area in the past. Finally,
the results on any pipeline pressure testing will be sought to see if this information can shed any light

on the possible source of contamination.
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The area around 9MWO2R will be investigated using Hydropunch® equipment. Twelve
Hydropunch® locations are shown on Figure 3-2 with three points 50 feet from the well, three at 100
feet and six at 200 feet. The 50 foot, 100 foot and the three 200 foot locations shown as
Hydropunch® piezometers will be advanced as a part of the initial work starting with the holes closest
to YOMWO2R and moving outwards.

Ateach location, a soil sample will be obtained from the zone immediately above the water table. This
corresponds to the same soil horizon where contamination by BTEX constituents were found in borings
made for earlier investigations. These samples will be sent to a mainland laboratory for analysis of

BTEX and Total Petroleum Hydrocarbons (TPH).

A groundwater sample will be taken from 9MWO2R and each of the nine Hydropunch® locations
included in the initial effort. These samples will be analyzed on-site for BTEX. Depending on the
results of the analyses, the remaining locations on the 200 foot ring may be advanced and sampled
depending on apparent plume migration direction. If the 200 foot locations continue to exhibit
contamination, discussions will be held with the EPA to determine any further steps that may be

required.

The three Hydropunch® piezometer locations will be advanced and sampled as the others. When
complete, a small diameter poly-vinyl chloride (pvc) temporary monitoring well will be placed in the
hole extending into the groundwater. This approach will allow the locations to serve as temporary
groundwater elevation measurement points. The information from the piezometers will be used to

assess groundwater flow directions.

In summary, the following order will be followed in performing the investigations in the SMW02 R

area:
. Three hydropunch sampling points will be placed 50 feet from the well
. Three will be placed at 100 fect from the well
. Three will be placed at 200 feet from the well (to be temporary piezometers)
. If contamination is seen at 200 feet from the well, up to three additional points will
be established at 200 feet
. Should contamination extend beyond 200 feet, EPA will be consulted
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Investigations Rationale

Well 13GW02 Area

Well 13GW02 contained 130 pg/l benzene in the groundwater. A boring program has been proposed
that will utilize the relatively lesser intrusiveness of the hydropunch technology coupled with an on-site
laboratory to provide an immediacy of analytical results. This will allow the investigations to “react”

to sampling results while the crew and equipment are still in the field.

The area around 13GWO02 itself is relatively flat; however, the ground slopes strongly away form the
well within 25 feet in the direction of Vieques Sound/Atlantic Ocean. Based on the topography, the
water table is inferred to have a primary flow direction of downslope towards the open water. The

borings proposed have been strategically placed so as to intercept this primary direction of flow.

Borings are proposed for a distance of 50 feet from the well. If contamination is found, additional
sampling points will be established at a distance of 150 feet. Should contamination be found in the
150 foot locations, no additional sampling will be performed. Beyond the 150 foot line, the slope
significantly increases rendering additional sampling locations infeasible. Also, the neamess of open

water also negates the need for further sampling.

Analysis of the groundwater will be for BTEX only. This will allow the detection of benzene, which
was the only organic found in 13MWO02, as well as the additional fuel parameters which are often
associated with benzene. No soil samples will be obtained since there was no soil contamination seen
in this area during previous investigations. Well 13GW02 will be sampled in conjunction with the first
hydropunch sampling. Analyzing this sample for BTEX will establish whether benzene is still present

in the well or whether its original occupancy was transitory.
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IMWO2R Area

The same general investigatory approach as that proposed for the 13GW02 area will be utilized here
except that more extensive sampling is proposed since the apparent contamination is more severe in

the 9MWO2R area. Also, the intent of the investigations in this area is threefold:

1. To identify, if possible, a source for the benzene and toluene
2. To establish the extent of contamination, and
3. To establish groundwater flow directions.

Each of these is discussed in the paragraphs which follow.

A review of available drawings will be made to see if a source for the contamination seen in the area
of IMWO2R can be identified. Also, fuels department employees will be interviewed to see if there
are any remembrances of incidents in the past which could have led to the contamination seen in the
area. At the present time, the working hypothesis is that the contamination arises from a past leak
from a pipeline. This is intuitively thought since it would only be reasonable to expect a pipeline to

follow the same route as the access road.

The extent of the contamination will be established through on site analysis of samples obtained at
points progressively further away from the location of SMWO2R. This approach will allow the extent
of any plume to be established during this phase of investigations thus eliminating the need for

additional work.

The rise of groundwater elevation measurements taken in the existing wells and the temporary
hydropunch piezometers will provide sufficiently detailed information to establish groundwater flow
directions throughout Areas A and B of SWMU 9. Knowing the direction of groundwater flow wil
allow predictions to be made regarding the direction of possible contamination migration enabling the

field investigations to be modified accordingly.
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Data Usage

Information obtained from the investigations around 13GW02 will be assessed to determine if a plume
of contamination is present in the vicinity. The human health risks will be recalculated for all of Area
A using the newly acquired sampling data. If a contaminant plume which poses significant risk is
found, the data from this program will be used during the Corrective Measure Study (CMS) to aid in

the selection of the appropriate remedial alternative.

The extent of the plume of contamination in the area of IMWO2R will be identified. A source for the
contamination will attempt to be identified based on interviews with employees and utility/pipeliné
maps. The hydraulic relationship of IMWO2R to Areas "A" and "C" will be established through the
measurement of groundwater elevations in existing wells and the Hydropunch® piezometers. Based
on the results of the investigation, an assessment of human health risks will be performed for all of
Area A. Final analysis of the risks and the extent of contamination will provide the basis for

conclusions regarding site disposition.

3.2.3 Area'"B" Investigations

Site Context

Two specific areas within Area "B" are of interest: The area around well 13GW05 where benzene in
groundwater was found, and the area around 9TP02 and well 13GWO06 where semi-volatile
organics were found also in groundwater. Each of these areas is separately addressed through a

tailored Hydropunch® investigation program described in the paragraphs which follow.

Investigations Proposed

13GWo5

Two initial sampling locations have been selected as shown on Figure 3-3. These locations, located
50 feet downgradient, are designed to intercept any contamination which is flowing away from the well
in the directions most likely to receive flow based on the previous groundwater investigations and the

site topography. Hydropunch® equipment will be advanced into the groundwater and a sample will
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be obtained. The sample will be analyzed for BTEX in the on-site laboratory. In addition, a
groundwater sample will be obtained from 13GWO05 and analyzed for BTEX on-site.

Three provisional sampling locations are shown on the figure in a downgradient ring 100 fect from the
well. These sites will have groundwater sampling performed (using Hydropunch® equipment) only

if the results of the first samples indicate the migration of contaminants away from the well.
13GW06, 9TP02, and the Disposal Pit Area

A total of four groundwater sampling locations are proposed as shown on Figure 3-3. These locations
were selected to intercept groundwater flow away from the area and were chosen based on previous
groundwater information and the topography of the site which slopes away to the east and southeast.
All the locations will be investigated using Hydropunch® equipment. At each sampling site, the
Hydropunch® will be advanced into the groundwater and a sample obtained. The samples will be
analyzed for BTEX and semi-volatile organics in the on-site laboratory as these were the constituents
detected in the earlier investigations. In addition, a sample will be obtained from 13GWO06 and

similarly analyzed.

The sampling location that is within the projected area of the Disposal Pit will be used to obtain a
groundwater sample as previously indicated and also to obtain up to two soil samples. The first
sample will be taken in soil that exhibits petroleum or other contamination [either visually, olfactorily,
or on the photo-ionization detector (PID)]. Samples will be analyzed for BTEX and semi-volatile
organics. If no apparent contamination is identified - no sample in that interval will be obtained. A
soil sample will be obtained from immediately above the groundwater table regardless of whether

evidence of soil contamination is present.

Five provisional Hydropunch® sampling locations are indicated on the drawing (Figure 3-3). The
northern and easternmost four are contingent on finding contamination in the 50 foot ring samples.
If the northernmost 50 foot location exhibits positive detections of organics, the northeastern two
additional points will be employed. If the 50 foot point nearest 9TP02 contains contamination, the
middle two 100 foot points will be sampled. If the southernmost 50 foot point contains organics, the
two southeastern points will be sampled. Finally, if any two of the 50 foot points contain

contaminants, all four of the 100 foot points will be sampled. The 50 foot point southwestward from
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the Disposal Pit will only be used if groundwater is found to be affected in the Disposal Pit sampling

location.

For both areas within Area "B", if contamination is found in the 100 foot ring and it is not higher than
that originally seen in the Phase I near source locations, no further samples will be taken and the

groundwater will assume to discharge to the surface water at the 100 foot ring concentration.

Investigation Rationale

13GW0S Area

The approach to be employed at the 13GWO5 area parallels that described previously. Two sampling
points will be established at a point 50 feet away from the well downgradient of the well location.
Groundwater flow direction has been interpreted based on topography, i.e. the ground rapidly slopes

away form the well and it is likely that the groundwater surface mirrors the topography.

The samples from the first two borings will be analyzed in an on-site laboratory to provide nearly
immediate results. Should BTEX compounds be found in either of the two new points, the three
provisional locations will be investigated using the hydropunch equipment and on-site laboratory.
Should contamination be found at these points, no further sampling will be performed. The nearness

of surface water and the inaccessibility of the intervening area render additional sampling unnecessary.

13GW06, 9TPO2 and Disposal Pit Area

The rationale for the selection of groundwater sampling points in this area is the same as used
previously for other areas with the exception that semi-volatile organics will be added to the analyses.
This step was taken to address the findings of the previous investigations during which a small number

of semi-volatile organics were detected in the sampling results.



Data Usage

The data will be analyzed and the extent of contamination will be identified. Risks posed by any
constituents found to be present will be assessed for both human health and the environment. Should
contamination be seen to extend to the shore line, the need for additional monitoring wells will be

assessed during the CMS stage (if required) of the RCRA Corrective Action program.

3.24 Area "C" Investigations

Site Context

Two organic constituents were detected, one each in two widely separated wells. One of the organics,
bis (2-ethylhexyl) phthalate, is a common laboratory/sampling artifact since it is plasticizer used in
laboratory and sample containers. Also, the chemical is not a constituent of petroleum products. 1,
2 Dichloropropane was found in another well at an estimated concentration of 2 ug/l. This is also

often a laboratory artifact since it is an intermediate for carbon tetrachloride used in the laboratory for

cleaning.
One well at the northern end of the site exhibited total and dissolved cadminum above screening levels.

Investigations Proposed

Wells number 13GW11, 13GW 10 and 9MWO04 will be resampled. Each sample will be submitted to

the mainland laboratory for analysis as follows:

. 13GW11 - volatile organics
. 13GW10 - semi-volatile organics
. IMW04 - cadmium

Laboratory results will be validated independently.

One Hydropunch® sampling location is proposed at the location shown on Figure 3-4. From this

location, samples will be obtained from surface soils, from the soil immediately above the groundwater
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table and from groundwater. Analyses, to be performed in the mainland laboratory, will be for

Appendix IX metals. The resulting data will be subjected to third-party, independent validation.

Investigations Rationale

Investigations at this area largely amount to a resampling effort. Previous findings have indicated two
single semi-volatiles, found in separate wells, at low levels, and cadmium found above the screening
level in one well. The semi-volatiles are both common laboratory artifacts. Cadmium in one well was

the only inorganic exceedance.
The following were considered in assessing the need for further investigations at the site:

. The site has only been used for the management of petroleum products - the semi-

volatiles seen are not product constituents.

. Only two semi-volatiles were found, one each in two widely separated wells, which

does not appear to indicate a widespread organic plume.

. The semi-volatiles were found alone - it is much more common to find a suite of

organics present if the occurrence is related to releases, and
. Cadmium occurs naturally in soil and groundwater
Given these considerations, only confirmatory resampling is technically justifiable.
There is one boring proposed for the site. This is designed to provide information on background

concentrations (primarily for inorganics) as a part of the site-wide background data development

discussed previously.
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Data Uscage

The results of the resampling will be compared to the previous data to ascertain if the initial findings
indicated real contamination or merely reflected the presence of laboratory artifacts. Should positive
detections be confirmed, additional investigatory steps may be needed. These will be determined in

consultation with EPA.

The results of the Hydropunch® sampling will be used to compare to site soil and groundwater and
will be incorporated into the site specific background by combining with background samples from

Areas "A" ar‘d “B“.
3.2.5 Surface Water and Sediment
Site Context

Sporadic contamination has been identified in different areas of SWMU 9. Human health risks
associated with the future resident scenario have been calculated from the Phase I and Phase Il results;
however, potential ecological risks have not been addressed. The investigations discussed in
subsequent paragraphs provide for investigations designed to obtain supplemental information

regarding site conditions that can assist in understanding ecological risks.

The data available from the first two phases of investigation has already been screened for ecological
risk by comparing site data to published ecological criteria. Using worst case scenarios of the most
contaminated groundwater discharging to the mangrove areas, indications are that some exceedances
of the criteria are present. Given this, it was determined that direct sampling of surface water and
sediments, and the subsequent use of this data in the screening process, would result in a more accurate

assessment of potential ecological risks.
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Investigations Proposed

Seven locations are proposed for sediment and surface water sampling. The sample locations are

shown on Figures 3-1 and 3-4 and are distributed as follows:

. One sampling location north of Area "B" (Figure 3-1)

. One location west of Area "B" and north of Area "A" (Figure 3-1)

. One location northeast of Area "B" (Figure 3-1)

. One location east of Area "B" (Figure 3-1)

. Two locations northwest of Area "C" (Figure 3-4)

. One location far to the southeast of Areas "B" and "A" (Figure 3-1)

The location southeast of Areas "A" and "B" will serve as background for the remaining samples.
At each location, a sample of surface water will be obtained and analyzed for volatile and semi-volatile
organics and Appendix IX metals in the mainland laboratory. A sediment sample will be obtained at

the same location and analyzed for the same parameters. All analytical data will be validated.

Investigations Rationale

The entire intent of collecting surface water and sediment samples is to provide information to be used

in assessing any ecological risks which may be present at the site. Receptors at the site are expected

to include:
. On-site, terrestrial, flora and fauna,
. The mangrove areas immediately off shore,
. The benthic community in the mangrove area, and
. Species which feed on the benthic dwellers (and, diminishingly, species higher on the

food chain).

Surface soil samples previously obtained provide a suitable database for the assessment of terrestrial

ecological risks so, therefore, no additional sampling of soil is proposed.
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Aquatic receptors are usually more sensitive and, for that reason, it is important to obtain samples of
the actual media in which they dwell (i.e., surface water and sediments). Risks to aquatic receptors
have been preliminarily screened using the highest levels of contamination seen in the groundwater and
site soils. This is a worst case approach since it does not take into account transport leaching, dilution,
natural attenuation, etc. of constituents which act on the media prior to becoming surface water or
sediment. These concentrations were compared to published screening criteria and the results indicated
that there were possible ecological risks. This result prompted the proposal for a full sampling of
surface water and sediment so that comparisons can be made to actual values rather than ones that are

not media specific.

Sampling locations (shown on Figures 3-1 and 3-4) have been selected to provide a representative
picture of surface water and sediment quality in the areas immediately surrounding SWMU 9.
Essentially, two samples have been proposed from each of the Areas A, B and C within the SWMU.
While this is the intent, the samples from Areas A and B do overlap somewhat because of the common

shoreline shared by sections of both.

The final location is well removed from any area that could be impacted by site activities. This
location will serve as background. The data from the background location will be compared to the
SWMU specific samples to ascertain what constituents of the water and sediment are naturally

occurring.

The analyses selected address all the constituents of concern related to SWMU 9. These include the
volatile and semi-volatile organics (some of which are associated with petroleum products) and the

inorganic constituents of Appendix IX.

Data Useage

The validated data will be compared to'ecological screening criteria to assess the potential for
ecological risk. The screening criteria to be used will be those compiled by the USEPA Region III
Biological Technical Assistance Group (BTAG). These screening criteria have been provided as
Appendix B to this workplan. This group has representatives from Region III, National Oceanic and
Atmospheric Administration (NOAA) and the Commonwealth of Virginia. The criteria have been

called from various sources and represents the most complete and up to date set of values known to
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be available. It should be noted that the use of these values has been discussed with, and agreed to by,

EPA prior to the submission of this workplan.

3.2.6 Groundwater Quality

Each of the existing wells that has been indicated for resampling at Areas A, B and C (includes wells
13GW02 and 9MWO2R in Area A, 13GWO0S and 13GWO06 in Area B and 13GW10, 13GW11, and
9MWO04 in Area C) will be analyzed for the constituents indicated in the appropriate sections. In

addition, these wells will also be sampled for:

. Aluminum 7000 Series*
. Odor -

. Salinity e

. Color 110.1%*

. TDS 160.1*

. Fluoride 340.2%*

. Hardness 130.2%*

. Chloride 9250*

. Iron 7000 Series*
. pH (field) et

. Manganese 7000 Series*
. Corrosivity Langlier Saturation Index
. Sulfate 9035-38*

. Copper 7000 Series*
. Silver, and 7000 Series*
. Zinc 7000 Series*

* “Methods for Chemical Analysis of Water and Wastes,” USEPA, EPA 600/4-79-020. Revised March 1983.
** “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” USEPA. SW-846

These parameters comprise the National Secondary Drinking Water quality criteria as established in

40CFR, Part 143. These analyses will be performed in the mainland laboratory.
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The data will be used to assess overall suitability of the uppermost aquifer to be used as a potable
water source. While this is the case, the Base is presently served by a high quality and high capacity
water source which is piped in from the rainforest. There is no intent to utilize the uppermost aquifer

as a source of water.

33 Miscellaneous Investigation Considerations

This section contains some miscellaneous investigations and related work that are required for the work

proposed in the previous sections.

3.3.1 Surveying

All sampling locations will be flagged in the field and will be surveyed for vertical and horizontal
location using established control. This surveying will be performed by the firm which did the

previous work to ensure that the same level of survey quality and detail is attained.

3.3.2 Laboratory Analyses

All analyses done in the mainland laboratory will be performed in accordance with the methodologies
contained in the approved Final RCRA Facility Investigation, Naval Station Roosevelt Roads, Puerto
Rico (Baker, September, 1995) Work Plans. Table 3-1 summarizes the samples to be obtained and

the analyses to be performed.

It should be noted that many of the Hydropunch® groundwater samples will be analyzed in an on-site
laboratory to provide almost immediate data which can be used to guide subsequent steps in the
investigation. When an on-site lab is used, 25 percent of the samples (one out of four) will be collected
in duplicate with the duplicate sent to the mainland lab for analysis and subsequent data validation.

This approach will provide a check on the field laboratory's performance.

3.3.3 Data Validation

All mainland laboratory data generated by these investigations will be subjected to independent, third
party, validation. The EPA Region I Data Validation Standard Operating Procedures (SOPs) agreed

3-18



to prior to full approval of the original RFI workplans will be followed. The same firm which has
performed data validation for the previous RFI steps will continue. This will ensure that the same
techniques are followed and that an equivalent review of the data is performed.

334 Field QA/QC

The approved RFI work plans will be followed which will include the collection of Quality
Assurance/Quality Control (QA/QC) samples as appropriate. These will include the requisite number
of :

. Duplicates

. Matrix Spike/Matrix Spike Duplicates (MS/MSDs)
. Trip Blanks

. Field Blanks, and

. Equipment Blanks

Complete chain-of-custody procedures will be followed.
3.3.5 Investigation Derived Waste (IDW)

Only three sources of minimal IDW are expected during these investigations:

. Purge water from the sampling of the existing wells
. Cuttings from the advancement of Hydropunch®
. Hydropunch® tool decontamination water

All waters will be disposed on the ground near the original source. The relatively limited areas of
investigation and low levels of contamination indicates this is a technically adequate treatment of these

waters. This approach has been used previously on Roosevelt Roads at certain SWMUs.

Cuttings from the advancement of Hydropunch®es will be mixed with powdered bentonite and placed

back in the hole from which they came. As much as possible, soils last out of the hole will be returned
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first, thereby, approximating original stratigraphy. This approach has been extensively used in the

past for hydropunch investigation.

3.3.6 Standard Operating Procedures

All the SOPs applicable to this work are included in the original RFI work plans or subsequent
addenda.

The following SOPs are incorporated into this workplan by reference:

. SOP F101 - Borehole and Sample Logging

. SOP F102 - Soil and Rock Sample Acquisition

. SOP F104 - Groundwater Sample Acquisition

. SOP F105 - Surface Water and Sediment Sample Acquisition

. SOP F110 - Direct Push Soil and Groundwater Sampling

. SOP F201 - On-Site Water Quality Testing

. SOP F202 - Water Level, Water-Product Level Measurements, and Well Depth
Measurements

. SOP F203 - Photoionization Detéctor (PID), HNu Models PI 101 and DL 101

. SOP F208 - Bacharach Combustible Gas/Oxygen Meter and Personal Gas Monitor

. 'SOP F301 - Sample Preservation and Handling

. SOP F302 - Chain-of-Custody

. SOP F303 - Field Logbook

. SOP F304 - QA/QC Samples

. SOP F501 - Decontamination of Drilling Rigs and Monitoring Well Materials

. SOP F502 - Decontamination of Sampling and Monitoring Equipment

. SOP A008 - Filing
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4.0 DATA EVALUATION

The data from the Phase III investigations (those described herein) will be combined with those from
the first two phases to provide a unified data base. This information will be used to establish the

following:

. Background soil and groundwater conditions as they relate to site data

. Groundwater flow directions (assist in understanding potential contaminant migration
pathways)

. The risk to human health, based on site specific sampling results

. The potential risk to the environment, based on comparison of site sampling results
to EPA Region III BTAG screening criteria

. The quality of site groundwater in terms of its ability to be used as a potential source

of drinking water

Each of these is discussed in the sections which follow.

4.1 Background

An extensive program of background sampling has been proposed. The intent is to obtain a site-
specific background, based upon a sufficient number of samples to be statistically significant, that can
be compared to site data to aid in understanding what apparent contaminants may actually be site
related. This program is designed to address the inorganic constituents which were found during the

initial investigatory work.

The site-specific background data will be combined based on media and depth and an average
concentration determined for each constituent of concern. Site data will be screened against twice the
average background and the maximum detection in background. This approach follows recent USEPA

Region IV guidance (EPA, 1995).
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4.2 Groundwater Flow and Quality

Groundwater flow directions are important in assessing potential contaminant migration pathways.
The data from the measurement of groundwater elevations in the existing wells, the Hydropunch®
sampling points and the Hydropunch® piezometers will be used to understand groundwater flow. In
addition, the location of the screen intervals of each well will be compared to groundwater elevations

to insure they straddle the water table.
Appropriate piezometric head contour maps will be developed and flow directions will be interpreted.

As indicated previously, secondary groundwater quality parameters will be analyzed for in a number
of samples. The results of these analyses will be compared to the USEPA secondary drinking water
criteria to assess the potential for the uppermost aquifer to be used as a potable water source. No

program to establish specific capacity, transmisivity or yield is planned.

4.3 Human Health Risk Assessment (HHRA)

A HHRA will be performed on the combined data set. Two important differences will be obvious in
the assessment as compared to the original one performed for the draft RFI SWMU 9 report (which
presented the results of Phase I and II investigations) (Baker, 1998).

First, the intent is to perform separate HHR As for each area (ie. Area "A", "B" and "C"). The widely
separated nature of these sites indicate that they would not be remediated together (that is, the timing
might be the same but each site would have to be treated as a separate entity), nor does each present
similar risks. This approach will allow a better understanding to be attained of the risk posed by each
site within SWMU 9 boundaries.

Second, USEPA guidance calls for all constituents that exceed criteria to be evaluated in the HHRA
regardless of their concentration in the background. This will be done in accordance with guidance;
however, a section will be added to the HHRA which compares constituent concentrations that drive
unacceptable risk in site samples to the background database to qualitatively assess whether similar

risks are posed by background conditions.
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4.4 Ecological Risk Screening

Potential ecological impacts due to possible contaminants relcased at this SWMU have not been
investigated, This work plan proposes an ecological risk screening for each site to assess the likelihood
that adverse ecological effects would occur or are occurring as a result of receptor exposure to

contaminated media.

Because no previous ecological investigations have occurred in this area and there are no indications
of ecological distress, it is proposed that an ecological screening for terrestrial and aquatic receptors
on or adjacent to SWMU 9 be conducted on the site sampling data. Three ecological pathways will
be evaluated: surface soil, surface water, and sediment. This assessment will be conducted on new and
existing surface soil data collected from the SWMU and surface water and sediment data to be

collected in the mangrove area adjacent to the SWMU as described in previous sections.

The ecological screening will include the following components: a qualitative identification of the
habitats potentially impacted by contaminants (based on a literature search); identification of any
sensitive species expected to inhabit this area; a screening of media concentrations against Region 111
BTAG screening levels; establishment of ecological toxicological profiles for the primary contaminants
of concern identified in the screening; a comparison of media concentrations to acceptable background
data; and a risk management decision of the ecological screening to determine if further ecological

investigation is warranted.

The risk screening methodologies will be guided by the Ecological Risk Assessment Guidance for
Superfund: Process for Designing and Conducting Ecological Risk Assessments (USEPA, 1998) and
the Tri-Service Procedural Guidelines for Ecological Risk Assessment (U.S. Army Edgewood
Research et al., 1996).

The ecological risk screening will contain the following sections:

. Selection of ecological contaminants of concern
. Exposure assessment
. Toxicity assessment



o

. Risk characterization

. Uncertainty analysis

A brief description of these sections is provided below:

Selection of Ecological Contaminants of Concern

Ecological contaminants of concern will be selected by screening surface soil, surface water, and
sediment concentrations against screening levels established by the USEPA Region III Biological
Technical Assistance Group (BTAG). These screening levels are provided in Appendix B of this work
plan. Where BTAG screening levels are not available, the constituent will be qualitatively screened
against other published criteria if available. The contaminants and media of concern identified in this

selection process will be carried through the risk evaluation.

Exposure Assessment

This step of the ecological evaluation will include an estimation of contaminant levels and the
biological receptors potentially exposed to the contaminants. For this exposure assessment, hazard
quotient values will be calculated using the maximum concentrations detected in the media sampled

for the ecological investigations.

Toxicity Assessment

Ecological toxicological profiles will be formulated for the contaminants of concern identified for each
pathway. This toxicity assessment will provide information on the types and potential impacts to the

habitat of the contaminants detected in the surface soil, surface water, and sediment.

Risk Characterization

Risk characterization is the final phase of the ecological study and integrates the results of the
exposure and toxic assessments. The likelihood of adverse effects occurring as a result of exposure
to a stressor will be evaluated. The values from the soil, sediment, and groundwater will initially be

assessed for ecological effect without comparison to background. A second comparison will be made
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using the site-specific background. In this comparison, only the constituents which do not occur

naturally will be used to assess risk to the environment.

Uncertainty Analysis

This proposed ecological risk screening is subject to a wide variety of uncertainties which are inherent
to the process as established in the guidance. Every step of this screening process involves numerous
assumptions that contribute to the total uncertainty in the ultimate evaluation of risk. The uncertainty

analysis will attempt to address the factors that affect the results of the ecological risk screening.
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5.0 REPORTING

The Phase III investigations will be included in a revised draft RFI report. This report will contain a
description of the field investigations performed, the results of the sampling and analysis, and
evaluations of the Phase I, II and III combined data. The data will be displayed on appropriate graphs

and maps (eg. isopleths of concentration, potentiometric surface maps).

Conclusions and recommendations for further work (if deemed necessary) will be provided in the
report by area. At this juncture the need (or lack, thereof) for a formal CMS will be established.
[Note: the need for additional, permanent, monitoring wells at any of the areas will be addressed
during the CMS process.] The recommendations will be based on the conclusions which will, in turn,

be based on the interpretation of the data, the ecological risk screening and the HHRA.

On June 18, 1998, the Navy received a comment letter from USEPA regarding the Draft RFI (Baker,
1998) report for SWMU 9. These comments have been responded to in the cover letter to this
workplan. Many of the editorial type changes in the original draft document have been deferred to the

revised draft.
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6.0 SCHEDULE

The work elements described in this plan are not at this time scheduled. No funds are available for
these tasks in fiscal year (FY) 98. It is expected that funds will be available in FY99 to implement the
additional investigations and finalizing the RFI for SWMU 9. As soon as funding is obtained, a
schedule for conducting the work will be prepared and submitted to USEPA for their review and

concurrence.
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TABLE 3-1
SAMPLING AND ANALYSIS SUMMARY
SWMU ¢ - PHASE III INVESTIGATIONS
Number of Samples Solids Analytics Water Analytics
Investigation Area Number of
Sampling | Surface | Subsurface |Ground/ | VOCs |BTEX|TPH |SVOCs| Metals | VOCs | SVOCs | BTEX | Metals | Groundwater
Locations |Soil/Sed. Soil Surface Quality
Water

Background 5 5 5 5 5 5 5
Area A
Well 13GW02 Area

Initial 3 3 3

Provisional 3 3 3
Well 9GH02R Area

Initial 10 9 10 10 10 10

Provisional 3 3 3 3 3 3
Area B
Well 13GW05 Area

Initial 3 3

Provisional 3 3
Well 136106, 9TP02, &
Disposal Pit Area

Initial 5 5 5

Provisional 5 2 5 2 2 5 5
Area C

3 1 1 1

Surface Water & Sediment
Investigation 7 7 7 7 7 7 7 7 7
Groundwater Quality
Investigation 6 6 6
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NOTE:
6 —TANKS ARE BELOW GROUND AND THEIR
EXACT DIMENSIONS ARE NOT KNOWN.
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